Introduction
Suicide is a serious global health concern that accounted for 1.4% of all deaths worldwide with more than 800,000 suicides every year, making it the 15th leading cause of death in 2012 (World Health Organization, 2014) . Advanced age is one of the strongest risk factors for suicide (Scocco and De Leo, 2002; Nock et al., 2008; Van Orden and Conwell, 2011; Kiosses population is rapidly aging and the older adults are estimated to surmount 20% of the total population by the year 2040 (Administration on Aging, 2015) . A substantial proportion of the increase in the US aging population comprises racial and ethnic minority older adults, with Asian American older adults being one of the fastest growing minority groups. The Asian American older adults are estimated to increase by 104% between 2014 and 2030, whereas the nonHispanic white older adults are estimated to increase by 46% (Administration on Aging, 2015) . The suicide rate among Asian American older women is the highest among all ethnic groups of older women (Centers for Disease Control and Prevention, 2012) . Bartels et al. (2002) have also reported the highest rate of suicidal ideation among older Asian primary care patients in comparison with any other ethnic group.
Despite the higher prevalence of late life health conditions such as suicide and suicidal ideation among Asian American older adults (Jimenez et al., 2013; Lee et al., 2014) , it is unknown what factors, if any, are associated with suicidal ideation in this population group. Recently, in a large, community-representative Korean American sample, the Memory and Aging Study of Koreans (MASK) revealed high prevalence (10.8%) of clinical depression (a score of 10 or above on the Patient Health Questionnaire-9 for Koreans, the PHQ-9K) and low mental health care service utilization (Lee et al., 2014) . These statistics are alarming because depression is associated with increased risk of suicidal attempts and suicidal deaths (Beskow, 1990; Simon et al., 2013) and Korean older adults in South Korea have the highest suicide rate (116.2/100,000) among the World Health Organization's member countries (World Health Organization, 2014) .
Screening high-risk groups for suicide as a suicide prevention method has been suggested (see the review by O'Connor et al., 2013) . However, the risk factors for suicide vary among ethnicities and cultures (Novins et al., 1999) , and studies that have dealt with suicide in Korean American older adults are scarce. To address this issue and identify Korean American older adults who have a high risk for suicide, we examined the predictors of suicidal ideation among Korean American older adults and the characteristics of Korean American older adults who report suicidal ideation.
Methods
This study was approved by the Johns Hopkins Medical Institute's institutional review board. All participants were informed of the study's objectives, and all provided their consent.
Participants. We used data collected from the MASK for the current analysis. The MASK is a communitybased, epidemiologic study to assess the burden of depression and cognitive impairment among Korean American older adults in the Baltimore-Washington D.C. area. Details of the study's sampling methods have been described previously (Lee et al., 2014) . Briefly, a community-representative sample (N = 1116; mean age + SD = 70.5 ± 7.0 years; 67.2% female) were recruited at ethnic religious, service, and business establishments (26 Korean churches, 6 senior centers, 2 medical daycare centers, and 1 supermarket). Of the 1116 participants, 727 (65.1%) were interviewed by bilingual community health workers, and 389 (34.9%) were interviewed by bilingual nurses. High inter-rater reliability ( > 0.95) on the PHQ-9K items was achieved through systematic data collector training of community health workers and nurses. Between nurses and community health workers, the measurement fidelity assessment was equivalent, with an inter-item covariance of the PHQ-9K items being 0.18 for nurses and 0.20 for community health workers. Cronbach's alpha coefficients were identical for the PHQ-9K in the two groups, with a value of 0.82.
Assessment.
Depression: Patient Health Questionnaire-9, Korean version. The PHQ-9K is the Korean version of the PHQ-9, a self-administrative diagnostic exam for depression. The nine items in this questionnaire represent the nine diagnostic criteria of major depressive disorder in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition. The reliability and validity of the PHQ-9K has been confirmed in Korean older adults in both the USA (Phelan et al., 2010) and Korea (Han et al., 2008) . The PHQ-9's diagnostic algorithm also allows diagnosis of major depressive syndrome and minor depressive syndrome (Gilbody et al., 2007; Wittkampf et al., 2007) . Responses are rated on a 4-point Likert scale (0 for not at all, 1 for several days, 2 for more than half the days, and 3 for nearly every day). For a diagnosis of major depressive syndrome, the participant must have answered five out of nine items as at least "more than half the days" while responding positively to items 1 or 2, which are questions about symptoms of anhedonia and depressed mood, respectively. However, in the case of item 9, selecting "several days" of suicidal ideation also counts as a positive response. Minor depressive syndrome is suggested when the participant responds positively to items 1 or 2 and any one of items 3, 4, or 5, which are questions about sleep problems, feeling tired or having low energy, and poor appetite or overeating, respectively. Item 9 of the PHQ-9 asks the participant, "How often have you been bothered by thoughts that you would be better off dead or of hurting yourself in some way over the last two weeks?" Studies have confirmed the sensitivity and specificity of item 9 of the PHQ-9 as a screening method of suicide in primary care settings (Uebelacker et al., 2011) , and this item has been used to measure suicidal ideation in many studies (Lossnitzer et al., 2009) . In a recent study, response to item 9 of the PHQ-9 was proven as a strong predictor of suicide attempt and death in a community practice setting, especially over the following 2 years of administration (Simon et al., 2016) . Additionally, in a study on Veterans Health Administration patients, responses of "several days," "more than half the days," and "nearly everyday" to item 9 of the PHQ-9 were associated with a 75%, 115%, and 185% increased risks of suicide, respectively (Louzon et al., 2016) . In analyzing data in the present study, the responses on this item were converted into a dichotomous variable: either having any suicidal ideation or having none at all.
Cognitive impairment: mini-mental state examination, Korean version. The mini-mental state examination (MMSE) is used globally as a screening method to examine the cognitive status of adults (Folstein et al., 1975) . The Korean version of the MMSE, validated previously, was used in our study (Lee et al., 2002) . In general, a cutoff score of 24 is used to screen for dementia (Lezak et al., 2004) .
Self-rated mental health. Mental health is a condition in which an individual is cognizant of his or her potential, is able to cope with the daily stresses of life, can work in a productive manner, and can make a contribution to her or his community (World Health Organization, 2014) . Participants were asked to rate their overall mental or emotional health on a 4-point Likert scale as excellent, good, fair, or poor. A strong association has been demonstrated between self-rated mental health and both mental health symptom measures (Fleishman and Zubekas, 2007; Jang et al., 2012) and mental disorders (Mawani and Gilmour, 2010; Kim et al., 2011) . The single-item measure has been validated as an efficient indicator of mental health (Mawani and Gilmour, 2010) . Studies have also reported a connection between self-rated mental health and mental health service use (Katz et al., 1997; Mawani and Gilmour, 2010; Kim et al., 2011) .
Other variables. The following sociodemographic information were obtained: sex, age, years of education, final educational level, date of immigration, duration of US residency, current living status (whether the participant lived alone or with spouse, children, or other family members), number and names of prescription drugs, last time they had seen a doctor, whether they had received treatment for depression or dementia, and number of medical conditions.
Analysis. All statistical analyses were performed in STATA14 for Windows (StataCorp., College Station, TX, USA), and statistical significance was set at p < 0.05 for all analyses. To compare the characteristics of Korean American older adults with and without suicidal ideation, the sample was divided into two groups based on responses to item 9 of the PHQ-9K: suicidal ideation positive versus negative. The sociodemographic variables, PHQ-9K scores, and MMSE scores were compared between the two groups by t-test for continuous variables and chi-squared test for categorical variables.
To identify significant predictors of suicidal ideation, multivariable analysis was performed with logistic regression, using the presence of suicidal ideation as the dichotomous dependent variable. Possible sociodemographic and clinical correlates of suicide (i.e., major or minor depression, sex, age, current living status, years of education, MMSE scores, number of medical conditions and prescription drugs, selfrated physical health, self-rated mental health, and duration of US residency) were chosen based on review of previous literature on putative risk factors for suicide among the older adults (Upadhyaya et al., 1999; Cattell, 2000; Ikeda et al., 2001; Waern et al., 2003; Kposowa et al., 2008; Shah and Bhandarkar, 2009 ) and availability of variables. The final regression model was built with a purposeful selection algorithm (Bursac et al., 2008) .
In addition, to examine the characteristics of Korean American older adults with suicidal ideation, the suicidal ideation positive and negative groups were further divided into two subgroups based on the presence of depression (meeting criteria for either major or minor depressive syndrome based on the PHQ-9K), yielding four subgroups (Figure 1 ): (i) suicidal ideation positive older adults, with either major or minor depressive syndrome (Depression+, Suicidal ideation+); (ii) suicidal ideation-positive older adults who did not have either major or minor depressive syndrome (DepressionÀ, Suicidal ideation+); (iii) suicidal ideation-negative older adults with either major or minor depressive syndrome (Depression+, Suicidal ideationÀ); and (iv) suicidal ideation-negative older adults who did not have either major or minor depressive syndrome (DepressionÀ, Suicidal ideationÀ). Sociodemographic and clinical variables were compared among the four groups using analysis of variance for continuous variables and chi-squared test for categorical variables.
Results
Overall, 14.7% of Korean American older adults in community settings reported suicidal ideation.
Characteristics of Korean American older adults with suicidal ideation
Older adults with suicidal ideation had 2 years less education than did older adults without suicidal ideation (9.2 ± 4.8 years vs. 11.2 ± 4.4; p < 0.001). Older adults with suicidal ideation also had shorter US residency by 2 years (23.8 ± 9.6 vs. 26.0 ± 10.6; p = 0.014), and more of them lived alone (32.7% vs. 19.9%; p = 0.002). Older adults with suicidal ideation had higher PHQ-9K scores (9.8 ± 5.7 vs. 2.8 ± 3.1; p < 0.001) and a higher proportion of major (25.6% vs. 0.9%) and minor (10.4% vs. 4.3%) depressive syndrome than did older adults without suicidal ideation (p < 0.001). Older adults with suicidal ideation also had lower MMSE scores (24.0 ± 4.8 vs. 26.0 ± 3.8; p < 0.001) and a significantly higher proportion of probable dementia (18.3% vs. 7.7%, p < 0.001). Older adults with suicidal ideation rated their mental and physical health status lower than did older adults without suicidal ideation (p < 0.001 for both) ( Table 1) . Table 2 represents the adjusted multivariable model. According to our purposeful selection model, only four predictors remained significant. The four predictors in the final model were living alone, shorter residency in the USA, PHQ-9K diagnosis of minor or major depressive syndrome, and poorer self-rated mental health status. Pertinent demographic variables (age, sex, and years of education) and health-related factors (MMSE scores, number of medical conditions and prescription drugs, and self-rated physical health) were adjusted for the final model. This model explained 22.6% of the variance.
Predictors of suicidal ideation
Older adults with suicidal ideation who were not depressed Table 3 presents the clinical characteristics of the four subgroups. As Figure 1 shows, nearly two-thirds (n = 105; 64%) of Korean American older adults who reported suicidal ideation did not meet diagnostic criteria for minor or major depressive syndrome.
Although the mean PHQ-9K score was significantly lower in the DepressionÀ, Suicidal ideation+ group than in the Depression+, Suicidal ideationÀ group (6.8 vs. 9.8), self-rated mental health was as poor as in the Depression+, Suicidal ideationÀ group (p = 0.478).
In addition, only 8.6% of the DepressionÀ, Suicidal ideation+ group received mental health treatment, which was significantly less than the 28.8% for the Depression+, Suicidal ideation+ group (p = 0.002) and the 26.4% for the Depression+, Suicidal ideationÀ group (p = 0.009).
Discussion
In this study, 14.7% of a community-representative sample of Korean American older adults reported suicidal ideation. This is approximately three times higher than what has been reported in studies of older adults community populations in the USA (Barnow and Linden, 2000) , Japan (Awata et al., 2005) , and Australia (Handley et al., 2014) . In fact, the prevalence of suicidal ideation in our community-residing Korean American older adults was similar to the 15.4% prevalence of suicidal ideation in a sample of Japanese older adults with depression (diagnosed by a Geriatric Depression Scale (GDS) score of 14 or higher) in Japan (Awata et al., 2005) . Moreover, this was higher than the 10.9% reported among the Korean older adults residing in South Korea, who are High prevalence of suicidal ideation among Korean American older adults is alarming because suicidal ideation is strongly predictive of suicide itself (Kuo et al., 2001; Garlow et al., 2008; van Spijker et al., 2012; Kiosses et al., 2014) . Bruffaerts et al. (2011) have reported that most people with suicidal ideation do not receive any intervention or treatment, and Nock et al. (2008) demonstrated that up to 30% of people with suicidal ideation attempt suicide and 60% of suicide attempts made after suicidal ideation occur within the first year of ideation onset. Moreover, older adults frequently attempt suicide with highly lethal methods, and have the highest suicide rate among age groups (McIntosh, 1992; Van Orden and Conwell, 2011; Conwell, 2014) . All in all, these studies support MMSE, mini-mental state examination; SD, standard deviation; PHQ-9K, Patient Health Questionnaire-9, Korean version. Chi-squared tests and t-tests were conducted for categorical variables and continuous variables, respectively. *Individual MMSE cutoff scores were calculated on the basis of age and education. the importance of screening Korean American older adults for suicidal ideation in order to prevent suicide. Immigrants who are less fluent in English and less acculturated are at higher risk for suicide (Hovey, 2000; Iliceto et al., 2013) , and they are less likely to utilize mental health services (Administration on Aging, 2001; Kim et al., 2014) . Similarly, in the present study, Korean American older adults with shorter residency in the USA were more likely to report suicidal ideation. Previous reports have underscored the importance of social support from spouses and family members as protective factors against suicide (McIntosh, 1992; Joiner et al., 2009) . In the present study, living alone was a predictor of suicidal ideation, and 21.8% of Korean American older adults were living alone.
In our study, 64% of Korean American older adults who reported suicidal ideation did not meet the PHQ-9K's criteria for minor or major depression. The finding implies that targeting and treating older adults with conventional diagnosis of major or minor depression might miss a substantial portion of Korean American older adults who could be at high risk for suicide attempt. In addition, the self-rated mental health of this subgroup was as poor as the mental health of Korean American older adults with minor or major depressive syndrome who did not report suicidal ideation. These findings suggest that the PHQ-9K may not reliably detect mood symptoms among Korean American older adults. A number of researchers have questioned the validity of current depression scales in detecting mood disorder in the Asian population (Kurasaki et al., 2002; Lim et al., 2011) . According to Lim et al. (2011) , the social stigmatization and somatic presentation of mental disorders in the Asian population leads to both under-diagnosis of depression and low utilization of mental health services. The low correlation between depression diagnosis and self-rated mental health found in our subgroup is also consistent with the findings of Jang et al. (2012) in racial and ethnic minority older adults. Such discrepancy was attributed to cultural stigma regarding mental disorders within ethnic minority groups (Jang et al., 2015) .
The present study has several limitations. First, the cross-sectional design did not allow us to infer a causal relationship between study variables and suicidal ideation. A longitudinal study of those with suicidal ideation would further illuminate the clinical significance and predictive validity of suicidal ideation in Korean American older adults. Second, the sample in this study was drawn from one metropolitan area on the East Coast; it might be necessary to study several additional geographic areas to determine generalizability. Nevertheless, we did attempt to construct a community-representative sample by recruiting participants with different religious backgrounds from various ethnic facilities, including churches, senior centers, a supermarket, and medical daycare centers, in accordance with current demographic data for Korean American older adults (Jo et al., 2010) . Third, our assessment of depressive symptoms relied on a single validated screening tool (the PHQ-9K); structured in-depth diagnostic interviews might yield more reliable and valid data on depression among Korean American older adults. This study is the first to investigate suicidal ideation in a large community sample of Korean American older adults. Despite its limitations, the study's findings of a high prevalence of suicidal ideation among Korean American older adults underscores the need for outreach to establish programs that can improve access to mental health services among Korean American older adults. In addition, the identification of predictors for suicidal ideation in this study should facilitate a more targeted intervention to screen and deliver mental health services to those who report suicidal ideation. Finally, given the high prevalence of Korean American older adults with significant mental distress and suicidal ideation who do not meet the criteria for major or minor depressive syndrome, future studies should look to improving early detection of suicide risks and developing feasible suicide prevention interventions for this vulnerable population.
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Key points
• Suicidal ideation was common among Korean American older adults in the community.
• The predictors of suicidal ideation were major or minor depressive syndrome, poorer selfrated mental health status, living alone, and shorter duration of US residency.
• Substantial number of Korean American older adults with suicidal ideation (64.0%; n = 105) met the standard criteria neither for minor nor for major depressive syndrome. However, based on the self-rated mental health status, the nondepressive Korean American older adults with suicidal ideation were just as distressed as the depressive Korean American older adults who did not report suicidal ideation.
• Given the high prevalence of Korean American older adults with significant mental distress and suicidal ideation not meeting the standard major or minor depressive syndrome diagnosis criteria, more robust tool for screening and clinical detection of suicidal intent among this vulnerable population is warranted.
